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1 | INTRODUCTION

Objective: To compare the Agency for Healthcare Research and Quality’s Quality
and Safety Review System (QSRS) and the proposed triadic structure for the 11th
version of the International Classification of Disease (ICD-11) in their ability to
capture adverse events in U.S. hospitals.

Data Sources/Study Setting: One thousand patient admissions between 2014 and
2016 from three general, acute care hospitals located in Maryland and Washington
D.C.

Study Design: The admissions chosen for the study were a random sample from all
three hospitals.

Data Collection/Extraction Methods: All 1000 admissions were abstracted through
QSRS by one set of Certified Coding Specialists and a different set of coders assigned
the draft ICD-11 codes. Previously assigned ICD-10-CM codes for 230 of the admis-
sions were also used.

Principal Findings: We found less than 20 percent agreement between QSRS and
ICD-11 in identifying the same adverse event. The likelihood of a mismatch between
QSRS and ICD-11 was almost twice that of a match. The findings were similar to the
agreement found between QSRS and ICD-10-CM in identifying the same adverse
event. When coders were provided with a list of potential adverse events, the
sensitivity and negative predictive value of ICD-11 improved.

Conclusions: While ICD-11 may offer an efficient way of identifying adverse events,
our analysis found that in its draft form, it has a limited ability to capture the same
types of events as QSRS. Coders may require additional training on identifying

adverse events in the chart if ICD-11 is going to prove its maximum benefit.
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harm. One challenge in estimating the frequency of harm is we have
lacked standard definitions for harms and standardized methods for

A large number of patients in the United States still experience a pre-
ventable harm while receiving care in hospitals.! While it is estimated
that between 100 000 and 440 000 patients die each year due to
preventable harmsin U.S. hospitals,z*3 to date we have not been able
to reliably estimate the total number of patients that experience a

measuring them. For example, in U.S. hospitals, pressure ulcers may
have variable morbidity and consequences for the patient depending
on their severity and associated complications and can be tracked
as a prevalence rate, an incidence rate, or both rates. Another chal-
lenge with estimating harm frequency is we have not had a standard
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platform that hospitals and other health care providers can use to

capture their harm data in a consistent manner.

The Agency for Healthcare Research and Quality (AHRQ) is
currently developing and validating the Quality and Safety Review
System (QSRS) to collect comparable patient safety data over time
for acute care hospitals using standard definitions and algorithms.
QSRS is a web-based software query and reporting system that
identifies adverse events based on information abstracted from
medical records after discharge.4 The system is based on the AHRQ
Common Formats for Surveillance, which are common definitions
and reporting formats designed to help providers uniformly report
patient safety events.®> QSRS is currently a manual system with a
maximum of 205 questions answered by a human abstractor and
takes an average of 30-60 minutes to abstract the required data
elements from the patient’s chart for a single hospital stay. The time
to abstract depends on the complexity of the patient’s case and the
organization of the hospital’s electronic health record (EHR). Based
on two prior rounds of pilot testing of QSRS conducted by the study
team in seven acute care hospitals, the observed agreement, or inter-
rater reliability (IRR), of two abstractors providing matching answers
for individual questions on 700 charts ranged between 74.4 percent
and 85.7 percent. The variation in the IRR appears to be linked to
the layout of the hospital’s EHR and how easily information can be
found. The IRR of QSRS is generally better than the IRR that has
been measured in previously developed chart abstraction systems
such as the Global Trigger Tool.” The standardized definitions and
algorithms used in QSRS provide the ability to detect a wide variety
of harms, and these standard specifications are designed to ensure
that a type of adverse event identified is the same across different
units and hospitals.®

While AHRQ continues to invest in the development of QSRS,
other options might exist to complement QSRS in order to more ef-
ficiently and completely identify adverse events in EHRs and other
databases. For the last 20 years, administrative data, such as billing
data, have been a frequently used data source to efficiently capture
information on the safety of care.8'? Examples of safety measures
captured through administrative data include AHRQ'’s Patient Safety
Indicators and 3M’s Potentially Preventable Complications.*>**

A key coding system used for capturing procedures and
patient diagnoses in the hospital setting is the World Health
Organization’s (WHO) International Classification of Diseases
(ICD). The 10th version of ICD was adopted on October 1, 2015,
in the United States for coding procedures and diagnoses in the
inpatient hospital setting and is referred to as ICD-10-CM. ICD-
10-CM greatly expanded the number of codes that had been avail-
able with ICD-9-CM—with almost 19 times as many procedure
codes and five times as many diagnosis codes.’® This increase in
the number of codes allows for greater specificity of the code,
including capture of the etiology, anatomic site, severity, and en-
counter. The sizable increase in the number of codes that are avail-
able, and the improved specificity of those codes, was heralded
as an opportunity to capture more detailed information about the
quality of the care being delivered in U.S. hospitals.'® However,

despite the expectations for ICD-10-CM, a previous study found
“the ability of ICD-10-CM to capture content typically contained
in clinical records is not measurably better or worse than that of
ICD-9-CM.Y7

The 11th version of ICD (ICD-11) is in development and is
expected to be released in 2018.1®¥ A WHO ICD-11 Quality and
Safety Topic Advisory Group (Q&S TAG), which is helping develop
the taxonomy for ICD-11, recognized that ICD-11 “presents both
a considerable challenge, and also tremendous opportunity, to en-
hance ICD to better measure quality and safety."19 ICD-11 as a
broader coding system is being designed to allow for cluster cod-
ing.?° The ICD-11 Q&S TAG recognized that cluster coding pres-
ents a possible opportunity to more fully capture an adverse event.
They have proposed a cluster of three codes for patient safety
events—one code that captures the source of harm, one that cap-
tures the mode/mechanism of harm, and one that captures the
consequence of injury to the patient.?! For example, if a patient
receives an overdose of warfarin that results in an intracerebral
hemorrhage, the code cluster would capture the medication (war-
farin) as the source of harm, an overdose as the mode/mechanism
of harm, and an intracerebral hemorrhage as the consequence of
injury to the patient. The three codes describing a patient safety
event will be associated with each other by joining the codes to-
gether with ampersands.

With the anticipated debut of ICD-11 and its introduction of a
new structure for capturing patient safety events in U.S. hospitals,
we sought to understand how QSRS and the proposed ICD-11 tax-
onomic strategies compare to each other in their ability to capture
adverse events in U.S. hospitals.

2 | METHODS

2.1 | Setting

To understand how well the two structured taxonomic strategies
compare to each other in capturing adverse events in U.S. hos-
pitals, our study used 1000 patient admissions from three gen-
eral, acute care hospitals located in Maryland and Washington
D.C. that had already been processed through QSRS (version 3.1).
Eleven Registered Health Information Technician (RHIT) and/or
Certified Coding Specialist (CCS) trained coders reviewed the
1000 admissions using QSRS’s guided abstraction tool. These
abstractors were trained on QSRS by having them attend a
90-minute informational webinar. They then abstracted the same
10 charts and were brought together to discuss their findings and
questions from the review of the patient charts. The abstractors
were also given the opportunity to ask a clinical expert questions
on a weekly call. The primary job of these abstractors was cod-
ing for billing, so they were all familiar with medical charts and
the locations where clinical documentation could be found. The
cases abstracted through QSRS were patient admissions between
September 2014 and August 2015 or between January 2016 and
June 2016.
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2.2 | ICD-11

2.2.1 | How data were collected

Six CCS trained coders were asked to code each of the 1000 admis-
sions that had been processed through QSRS using the draft ICD-
11 quality and safety codes that were publicly available in August
2017.22 This group of coders had not been part of the team that ab-
stracted the charts with QSRS. This set of coders had been trained
on ICD-10-CM, and coding medical charts was their primary job
function. For training on ICD-11, these coders were provided with
background materials to familiarize themselves with ICD-11 and the
proposed structure, and then mirroring the training that was pro-
vided to the coders who performed the QSRS abstraction, the ICD-
11 coders were asked to code 10 training charts. After completing
those charts, the coders and authors reviewed the results as a group
and discussed improvements that could be made in coding practices
to ensure the validity of the codes. The ICD-11 coders also had the
opportunity to ask questions as they worked through the charts.

For each of the 1000 admissions, wherever an adverse event
was identified by a coder, the coder was asked to identify an ICD-11
code to capture the source of harm and an ICD-11 code to capture
the mode/mechanism of harm. Given the almost unlimited conse-
quences of harm that could arise from an adverse event, it was de-
termined that the information that would be gained by coding the
consequence would not necessarily be helpful in comparing the two
approaches, as almost all possible diagnosis codes would need to be
included in the comparison. For example, if a foreign object was left
in a patient after surgery, the possible consequence of harm associ-
ated with that event could range from an infection, to a blood clot, to
nothing at all. As such, ICD-11 coders were instructed that they did
not need to identify a code for the consequence of harm.

Through our review of the admissions coded with ICD-11, and
in debriefing conversations with the coders, we recognized that the
coders were not necessarily familiar with the types of events that
would be considered an adverse event, so about three-quarters way
through the coding exercise, we provided them with a list of the
events that are captured through QSRS in order to familiarize them-
selves with the types of events they should be looking for in the pa-
tient chart. We considered having the coders recode the charts that
were done prior to providing them with the list of adverse events,
but due to project timeline constraints, we were not able to do this.
To understand the potential impact of providing coders with the
list of adverse events, we analyzed the coders’ overall performance
and their performance after providing them with the list of adverse

events.

2.2.2 | Data analysis

Once the coding in ICD-11 was complete, we worked with three CCS
and/or RHIT trained coders who were part of the QSRS abstraction team
and had experience with ICD coding through their daily coding work
to develop a crosswalk between each QSRS-identified event and the
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ICD-11 code, or range of codes, that would be associated with that event.

The crosswalk’s focus was on identifying the ICD-11 codes for the source
of harm and the mode/mechanism of harm, given the almost unlimited
consequences of harm that can be associated with an adverse event. The
developed crosswalk (Appendix S1) served as a de facto “answer key”
between the findings from QSRS and the ICD-11 codes assigned.

The developed crosswalk was used to compare the capture of
adverse events by QSRS and ICD-11 in the 1000 chart samples. As
some charts used for the analysis had multiple adverse events, our
analysis was done at an event level, as opposed to the admission
level. For example, if a patient had both a retained foreign object
after surgery and a pressure ulcer, we compared the QSRS result
and the ICD-11 result for each of the two individual events. This ap-
proach provides more granularity to the results and does not nec-
essarily “fail” a chart if one event matches but the other event does
not. Additionally, most events are independent of each other (eg,
a pressure ulcer has little direct relationship to a retained foreign
body) and as such should be compared at the event level.

If one considers the QSRS findings to be a reference standard,
perhaps not an unreasonable assumption given the thoroughness of
the chart review, both in terms of the time requirement and detailed
questions abstractors are asked to answer, one could consider the
comparison with ICD-11 in terms of the specificity, sensitivity, pos-
itive predictive value (PPV), and negative predictive value (NPV) of

ICD-11 to capture adverse events.

2.3 | ICD-10-CM analysis

To provide context to the comparison between QSRS and ICD-11 and
their respective abilities to capture adverse events, we completed a
similar comparison between QSRS and ICD-10-CM. The comparison
between QSRS and ICD-10-CM was conducted using similar meth-
ods to the QSRS/ICD-11 comparison described above. Of the 1000
admissions used in the ICD-11 comparison, 230 were admitted to
the hospital between January 2016 and June 2016, which was after
ICD-10-CM was introduced in U.S. hospitals. These 230 admissions
had already been coded with ICD-10-CM codes by medical billing
coders as part of the hospital’s regular billing process. We worked
with three CCS and/or RHIT trained coders who were experienced
with ICD-10-CM coding to develop a crosswalk between each QSRS-
identified event and the ICD-10-CM code or codes that would be
associated with that event. The developed crosswalk (Appendix S2)
served as the “answer key” between the findings from QSRS and the
ICD-10-CM codes assigned. The developed crosswalk was used to
compare the capture of adverse events by QSRS and ICD-10-CM in
the 230 chart samples. Similar to the ICD-11 comparison, the analy-
sis was done at an event level, as opposed to the admission level.

3 | RESULTS

The median age of patients used in the QSRS/ICD-11 comparison
was 40 years old, with an interquartile range of 26-67 years old. The
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TABLE 1 Details of the admissions in which QSRS identified an event or did not identify an event

Age
Median age;
[Interquartile range]

Gender

Principal Diagnoses (% of
principal diagnoses)

Note: diagnosis categories based
on ICD-9-CM diagnosis
categories; reporting those
categories with 10% or more

Principal Procedures (% of
principal procedures)

Note: procedure categories based
on ICD-9-CM procedure
categories; reporting those
categories with 10% or more

Length of Stay
Median days; [Interquartile
range]

Type of QSRS events identified

Note: Due to space considera-
tions, only the largest two
categories were reported

All admissions

40; [26-67]

Female 59.6%
Male 40.4%

Complications of pregnancy,
childbirth, and the puerperium
(23.6%)

Live-born infants (16.5%)

Injury and poisoning (10.2%)

Obstetrical procedures (27.5%)

Miscellaneous diagnostic and
therapeutic procedures (24.5%)

Operations on the cardiovascular
system (10.7%)

4; [3-10]

Admissions with a QSRS-
identified event

56; [33-72]

Female 52.3%
Male 47.7%

Injury and poisoning (16.3%)

Diseases of the circulatory
system (14.3%)

Complications of pregnancy,
childbirth, and the puerperium
(13.0%)

Infectious and parasitic diseases
(10.5%)

Neoplasms (10.3%)

Operations on the cardiovascular
system (18.4%)

Miscellaneous diagnostic and
therapeutic procedures (17.1%)

Obstetrical procedures (13.8%)

Operations on the digestive
system (13.8%)

Operations on the musculoskel-
etal system (10.0%)

9; [4-23]

Health care-associated infections
(182 events)

e Surgical site infection (82
events)

e Urinary tract infection (63
events)

e Others (37 events)

Other outcomes of interest (144
events)

e Unplanned transfer to higher
level of care (54 events)

e Respiratory failure (51 events)

e Others (39 events)

Admissions with no QSRS-
identified event

34;[0-57]

Female 64.6%
Male 35.4%

Complications of pregnancy,
childbirth, and the puerperium
(31.3%)

Live-born infants (24.7%)

Obstetrical procedures (39.3%)
Operations on the integumentary
system (30.1%)

4;[2-5]

N/A

median age of patients where QSRS identified an event (56 years
old) was older than the median age of patients where ICD-11 identi-
fied an event (63 years old; Tables 1 and 2). The overall sample of
patients was 59.6 percent female, but only 52.3 percent of events
identified by QSRS and 56.9 percent of events identified by ICD-
11 occurred in female patients. This overrepresentation of events in
male patients may be a function of some female patients being ad-
mitted to the hospital for the uncomplicated delivery of a newborn,
which is not without the possibility of harm, but those patients are
typically younger, healthier, and have a shorter length of stay than
other hospitalized patients. The 4-day median length of stay of the
admissions in the overall sample was shorter than the median length

of stay for admissions where QSRS identified an event (median of

9 days) or ICD-11 identified an event (median of 10 days). The most
common principal diagnoses for the overall patient sample were
complications of pregnancy, childbirth, and the puerperium; live-
born infants; and injury and poisoning. When an event was identi-
fied by QSRS or ICD-11, the most common principal diagnoses for
these patients were diseases of the circulatory system, infectious
and parasitic diseases, and neoplasms.

Of the 1000 admissions reviewed in QSRS and assigned ICD-11
codes, 479 were identified by the QSRS as having at least one ad-
verse event. Across these 479 admissions, a total of 647 adverse
events were identified (Table 3). For 244 of the 647 identified
events, both QSRS and ICD-11 identified an event. However, those

events were not necessarily in agreement based on the developed
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TABLE 2 Details of the admissions in which coders coded an event with ICD-11 and those they did not

Age
Median age; [Interquartile
range]

Gender

Principal Diagnoses (% of
principal diagnoses)

Note: diagnosis categories based
on ICD-9-CM diagnosis
categories; reporting those
categories with 10% or more

Principal procedures (% of
principal procedures)

Note: procedure categories
based on ICD-9-CM procedure
categories; reporting those
categories with 10% or more

Length of Stay
Median days; [Interquartile
range]

Types of ICD-11 events identified

All admissions

40; [26.3-67]

Female 59.6%
Male 40.4%

Complications of pregnancy,
childbirth, and the puerperium
(23.6%)

Live-born infants (16.5%)

Injury and poisoning (10.2%)

Obstetrical procedures (27.5%)

Miscellaneous diagnostic and
therapeutic procedures (24.5%)

Operations on the cardiovascular
system (10.7%)

4; [3-10]

Admissions for which coders coded an
event with ICD-11

63; [44-75]

Female 56.9%
Male 43.1%

Diseases of the circulatory system (21.8%)
Injury and poisoning (15.0%)
Neoplasms (12.2%)

Operations on the cardiovascular system
(25.0%)

Operations on the digestive system
(16.7%)

Miscellaneous diagnostic and therapeutic
procedures (15.2%)

Operations on the musculoskeletal system
(11.4%)

10; [5-24]

Device (31 events)

e Obstruction of device (two events)

e Dislodgement, misconnection, or
de-attachment (two events)

e Infection of device (nine events)

e Other specified modes of injury or harm
associated with a surgical or other
medical devices (eight events)

e Mode of injury or harm associated with a

surgical or other medical devices,
unspecified (10 events)

Medication (57 events)

e Overdose of substance (one event)

e Drug-related injury or harm in context of

correct administration or dosage (seven
events)

e Unspecified appropriateness of dosing
or administration (one event)

e Medication or substance that is known
to be an allergen (two events)

e Drug or substance interactions (seven
events)

e Inappropriate stoppage or discontinua-
tion of drug (two events)

e Other specified modes of injury or harm
associated with exposure to a drug,
medicament, or biological substance
(five events)

e Mode of injury or harm associated with
exposure to a drug, medicament, or
biological substance, unspecified (32
events)

Admissions for which
coders did not code an
event with ICD-11

36; [22-63]

Female 59.8%
Male 40.2%

Complications of
pregnancy, childbirth,
and the puerperium
(26.5%)

Live-born infants
(19.1%)

Obstetrical procedures
(31.2%)

Miscellaneous
diagnostic and
therapeutic proce-
dures (26.4%)

4; [2-8]

(Continues)
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TABLE 2 (Continued)

All admissions

Admissions for which
coders did not code an
event with ICD-11

Admissions for which coders coded an
event with ICD-11

Procedure (75 events)

e Mode of injury or harm associated with a
surgical or other medical devices,
unspecified (three events)

e Cut or puncture (six events)

e Other specified modes of injury or harm
associated with a surgical or other
medical procedures (17 events)

e Mode of injury or harm associated with a
surgical or other medical procedures,
unspecified (49 events)

TABLE 3 Comparison of admissions with an adverse event captured by QSRS and ICD-11

Admissions with an adverse event identified in QSRS

Yes

Admissions with an adverse event Yes

107 admissions (244 events)

No Total

24 admissions (24 131 admissions

identified by ICD-11 events) (268 events)
No 372 admissions (403 events) 497 admissions (O 869 admissions
events) (403 events)
Total 479 admissions (647 events) 521 admissions (24 1000 admissions
events) (671 events)

crosswalk. For example, in Chart A, QSRS identified an unintended
laceration or puncture and so did the ICD-11 coders (ie, ICD-11 cod-
ers coded PK40.91 orthopedic procedure associated with injury or
harm, open approach; and PK70 cut or puncture, as mode of injury).
Butin Chart B, QSRS identified a treatment suggestive of transfusion
reaction and the ICD-11 coders identified anemia due to acute blood
loss during hip arthroplasty. For Chart B, while the events both are
related to blood loss and possibly related to each other (ie, blood loss
is likely at the root of both needing a transfusion and anemia), they
are not the same event per the developed crosswalk. For 403 of the
647 events, QSRS captured an adverse event that was not captured
by ICD-11. For 24 events, ICD-11 captured an adverse event that
was not captured by QSRS. Using the QSRS findings as the reference
standard, the sensitivity of ICD-11 in capturing an event was 22.3
percent, the specificity was 95.3 percent, the PPV was 81.7 percent,
and the NPV was 57.2 percent.

The 244 events that were captured by both QSRS and ICD-11 (in
the “Yes”/“Yes” quadrant of Table 3) were then classified into one of
four categories (Table 4). Forty-four of the 244 events (18 percent)
were a match based on the developed crosswalk, indicating that
both QSRS and ICD-11 identified the same event type. Eighty-four
of 244 events were not a match based on the crosswalk (34 per-
cent). A small number of QSRS-identified events (15 percent) were
not clear enough in their definitions to match with specific ICD-11
codes, so it was not possible to determine whether a match existed.
And a sizeable number of the events identified in QSRS as being an

adverse event (eg, falls, pressure ulcers) did not lend themselves well

to the proposed ICD-11 structure of identifying a source and mode/
mechanism of harm, as the proposed ICD-11 structure has a finite
set of options for the sources of harm (ie, procedures, devices, med-
ications, and others), and for some events, it was difficult to clearly
identify a source of the harm. One example of this is a patient fall-
ing in the hospital may not be clearly linked to a procedure, device,
or medication; the patient may simply have been a frail and elderly
patient.

We found that some of QSRS event categories provided greater
level of agreement between QSRS and ICD-11 than other event cat-
egories (Table 5). “Events in the Surgery/Anesthesia” (54 percent)
and “Device” (33 percent) categories had the highest percentage of
matching. Events in the “Medications” category had the highest per-
centage of not matching (78 percent). In general, events in the QSRS
“Other Outcomes of Interest” category lacked clear enough descrip-
tions to identify through the crosswalk whether there was a match.
Events in the “Birth” category, some of the HAls (hospital-acquired
pneumonia, in particular), falls, pressure ulcers, and DVT/PEs did
not lend themselves well to the proposed structure of identifying a
specific source and mode/mechanism of harm, but could possibly be
captured by existing coding structures, such as a diagnosis code and
either a lack of present on admission (POA) indicator or a code that
indicates it developed during the hospital stay.

As was previously discussed, we provided the ICD-11 coders with
a list of adverse events that QSRS identifies about three-quarters
through their 1000 chart samples. For the last 210 admissions where

that list was made available, we found the sensitivity of ICD-11 to be
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of adverse events captured by both QSRS
and ICD-11 based on the developed
crosswalk

Matching category
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Number of events
(% of events)

Events matched based on the crosswalk 44 (18%)

Events did not match based on the crosswalk 84 (34%)

The definition of the QSRS event was not specific enough to assign 37 (15%)
ICD-11 codes

The QSRS event does not clearly fit into the ICD-11 source/mode/ 79 (32%)
consequence triadic structure

Total 244 (100%)

to 39.4 percent, as compared to 22.3 percent in the 1000 total chart
samples; the specificity to be 96.2 percent, as compared to 95.4 per-
cent in the full sample; the PPV to be 94.5 percent, as compared to
81.7 percent in the full sample; and the NPV to be 48.4 percent, as
compared to 57.2 percent in the full sample (Table S1).

3.1 | Comparison of QSRS and ICD-10

Of the 230 admissions that were admitted to the hospital after
October 1, 2015, where ICD-10-CM codes had already been as-
signed, 203 were identified by QSRS as having at least one adverse
event and 27 were identified as not having an adverse event. Across
the 203 admissions with at least one adverse event, a total of 371 ad-
verse events were identified (Table S2). For 145 of the 371 identified
events, both QSRS and ICD-10-CM identified an event. However,
similar to the ICD-11 comparison, those events in the “Yes"/“Yes”
quadrant were not necessarily in agreement based on the developed
crosswalk. For 226 of the 371 events, QSRS captured an adverse
event that was not captured by ICD-10-CM. And for seven events,
ICD-10-CM captured an adverse event that was not captured by
QSRS.

The 145 events that were captured by both QSRS and ICD-
10-CM (in the “Yes"/“Yes” quadrant of Table S2) were then classified
into one of four categories (Table S3). Twenty-five of the 145 events
(17 percent) were a match based on the developed crosswalk, in-
dicating that both QSRS and ICD-10-CM identified the same event
type. Eighty-three of 145 events were not a match based on the
crosswalk (57 percent). And for a small number of QSRS-identified
events, the QSRS definition was not clear enough to assign specific
ICD-10-CM codes (22 percent) or no applicable ICD-10-CM codes
could be identified for the event (4 percent), so in these cases, it was
not possible to clearly identify if a match existed. If one considers
the QSRS findings to be the reference standard, the sensitivity of
ICD-10-CM in capturing an event was 29.0 percent, the specificity
was 92.5 percent, the PPV was 96.7 percent, and the NPV was 14.8
percent.

4 | CONCLUSIONS

In our study, we found less than 20 percent agreement between
QSRS and the proposed ICD-11 triadic structure in capturing the

same adverse events in the inpatient hospital setting. Our analysis
found the likelihood of a mismatch between QSRS and ICD-11 to be
almost twice that of a match and in certain QSRS event categories
we found greater levels of agreement with ICD-11, specifically those
event categories that align most closely with the sources of harm
outlined in the ICD-11 triadic structure (ie, procedure, device, medi-
cation, and others). When the ICD-11 coders were provided with a
concrete list of adverse events to look for in the last 210 charts, the
sensitivity and NPV of ICD-11 to capture adverse events were much
better than what was seen with the full sample of admissions.

We are not aware of any other studies that have specifically
looked at a comparison between the QSRS structure and the pro-
posed ICD-11 structure in capturing adverse events. However, the
ICD-11 Q&S TAG recently completed a small field trial using vi-
gnettes to assess the utility of the proposed ICD-11 framework for
classifying patient safety events. They found the proposed ICD-11
framework enabled classification of the majority of patient safety
events; however, similar to our findings, cases for which it was diffi-
cult to link a specific intervention or omission in care to the outcome
(eg, fall), classifying the cause and/or mode was problematic.?®

Other studies that have looked at other administrative data sets,
such as ICD-9 and ICD-10, have found mixed results with their ability
to identify adverse events.?*?” Our analysis comparing QSRS and
ICD-10-CM found very similar results to the QSRS/ICD-11 com-
parison in that there was less than 20 percent agreement between
QSRS and ICD-10-CM in capturing the same adverse events in the
inpatient hospital setting. Although given the smaller sample of ad-
missions that were used for this subanalysis, some caution may need
to be used in interpreting these findings.

There were two key limitations to our analysis. First, we recog-
nize that the coders who coded the admissions with ICD-11 were
provided with limited training on ICD-11 given its lack of implemen-
tation and perhaps the level of training was not sufficient for the
task. This is particularly noteworthy as ICD coding is associated with
a relatively large knowledge burden, as compared to QSRS, which
guides abstractors through questions to identify events. If this exer-
cise is to be repeated, we might suggest finding ways to use coders
with greater experience with ICD-11 or identifying a more estab-
lished training program. Another potential opportunity to improve
the ICD-11 coding would be to assess the inter-rater reliability of
coders on a sample of charts, something we did not do as part of this

initial study. The second limitation was there was a lack of awareness
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TABLE 5 Agreement in matching for events captured by both QSRS and ICD-11 by Common Formats Event Category

Common Formats Event No. that matched No. that did not

Category (% of total) match (% of total)
Birth
Blood or blood product 8 (100%)
Device 5(33%) 9 (60%)
Fall
Health care-associated 11 (22%) 16 (32%)
Infections
Medications 10 (22%) 36 (78%)
Pressure ulcers
Surgery/anesthesia 15 (54%) 11 (39%)
Venous
thromboembolism
Other outcomes of 3 (7%) 4 (10%)
interest
Total 44 (18%) 84 (34%)

from the medical coders on what types of events they were look-
ing for in their reviews; that is, what constitutes an adverse event.
From debriefings with the coders, it was made clear that they are
not necessarily trained to look for adverse events in their review of
the chart, unless it is part of coding for reimbursement. This likely is
a result of the nature of medical coder education and their primary
task of coding medical records for billing purposes as opposed to
patient safety and quality purposes. Additionally, medical coders are
generally restricted to prescriber documentation for the purposes
of developing billing codes for reimbursement and adverse events
may only appear in the EHR in other nonprescriber documentation
fields (eg, nurses’ notes). If ICD coding systems are to be used for
capturing adverse events, coders may need greater clinical acumen
to accurately capture adverse events, which could require some fun-
damental changes in their education and/or training.

These two limitations presented a dual test for the coders for
the comparison with ICD-11—how well did they understand what a
quality and safety event was and how well could they code this event
using ICD-11? This duality in their task makes it difficult to assess
whether the ICD-11 classification and structure assist in capturing
quality and safety events in comparison with the QSRS. We were
not able to empirically parse out what piece of the challenge was the
lack of understanding of what the coders were looking for and what
were the limitations of ICD-11. We did find that the sensitivity, spec-
ificity, and PPV of the ICD-11 coding improved once the coders were
provided with a list of the types of events that were considered to be
adverse events. And while we are careful in interpreting these higher
values necessarily as causation between providing the list and better
coding performance, one might conclude that the improved perfor-
mance may illustrate that medical coder training and education in its
current form do not focus enough on adverse event recognition and
the codes for reporting these types of events and may need to be
addressed if ICD-11 is going to prove its maximum benefit.

No. that need greater detail
in QSRS/common formats

No. for which the proposed
triadic structure does not fit

definition (% of total) the event (% of total) Total
6 (100%) 6
8
1(7%) 15
2 (100%) 2
23 (46%) 50
46
32 (100%) 32
2(7%) 28
16 (100%) 16
34 (83%) 41
37 (15%) 79 (32%) 244

We identified a number of additional issues that may have
contributed to the low level of agreement between the two cod-
ing systems. First, QSRS and ICD-11 approach the capture of ad-
verse events in different ways. QSRS uses the Common Formats for
Surveillance as a structured, guided algorithm to help coders identify
events, while ICD-11 has the proposed framework based on identi-
fying a source, mode, and consequence or harm, but does not guide
the coder through the process of identifying events. These different
approaches each have their strengths, but do result in differences
in the ability to capture specific events; they both may catch equal
numbers of events though there may be differences in event types
captured. Alternatively, they may catch different numbers of events
or possibly a combination of both discrepancies. Given the open-
ended approach that is currently used by ICD for identifying adverse
events, one recommendation for ICD-11 might be to develop a more
structured process for guiding coders through the process of identi-
fying adverse events.

Second, it was difficult for certain QSRS events to fit into the
proposed triadic structure (source/mode/consequence cluster)
that has been proposed for ICD-11. It appears as if the types of
adverse events where the triadic structure is less useful in identi-
fying events are those that do not involve direct action by a health
care worker, but where there is some baseline risk, regardless of
mitigation strategies in place to prevent them from happening. For
example, deep vein thromboembolisms can happen even when
appropriate prophylaxis is provided. The usefulness of the triadic
structure seems to somewhat map onto latent/active error distinc-
tions. It is much easier to identify a mode or mechanism of harm
for an active error as compared to an error with a diffuse or latent
origin. What makes errors of a latent origin especially challenging is
the general lack of documentation reflecting the omission of care.
The structure of using diagnosis codes coupled with a not pres-

ent on admission indicator, which were previously available in the
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United States, may likely be a better approach for capturing events
with a diffuse or latent origin.

Finally, some of the QSRS events are a “bad” outcome for the
patient (eg, a hemorrhage during childbirth), but are not necessarily
always a function of poor care from the hospital. ICD-11 asks a bit
more in requiring a mode or mechanism of harm, which does not al-
ways exist with some of the events included in QSRS though mecha-
nisms maybe apparent (such as an elevated international normalized
ratio and a hemorrhagic complication).

The similarity in our findings between QSRS and ICD-11 and
QSRS and ICD-10-CM in their ability to identify the same adverse
events highlights the potential challenge that ICD coding, as a
broader taxonomy, presents for capturing adverse events in hos-
pitals. Given that we did see improved agreement between ICD-11
and QSRS when coders were given a concrete list of events to look
for in the chart, a future study could explore the differences in ICD-
10-CM and ICD-11 results if all coders are provided with a list of
adverse events to look for in the chart.

The ICD-11 Q&S TAG which is helping develop the framework
for ICD-11 recognizes the opportunity they have to help shape
ICD into a coding system that better captures adverse events that
occur during the patient’s hospital stay. And while ICD-11 may
offer a more efficient way of identifying adverse events, our anal-
ysis has identified that the current open-ended approach that is
used in ICD coding may limit the ability of ICD-11 to capture the
same types of events as QSRS currently captures, unless substan-
tial education is done with coders on what types of adverse events
they are looking for in the chart. This may simply be the natural
trade-off between specificity and efficiency. Nevertheless, it may
be something that is worth revisiting as both QSRS and ICD-11

further develop.
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